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*22. \ (Amended) A method for detecting a^pecific target cell in a cell suspension of 
a mixeclTJell population, in a fluid system containing a mixed cell population, or in a sing lecell 
suspension prepared from a solid tissue, with th€ exception of normal and malignant 
hematopoietic cells in blood and bone marrow, the method comprising the steps of: 

a. coating paramagntfic particles or beads with [an] a monoclonal antibody 
(''o/ antibody fragment directed against/a membrane structure specifically expressed on the target- 
ell and not on a non-target-cell in/toe cell mixture; 

b. mixing the coated paramagnetic particles or beads with the cell suspension 

containing the target-cells; 

c. incubating the mixture under gentle rotation at about 4°C until target cell- 

bead rosettes are formed/and 

d. (Aiantitating the target cell-bead rosettes after incubation fexamining the 

target-cells after incubation; and 

e. ' counting the target-cells after incubation]. 




^23^) (Amended) The method of claim 22, wherein the paramagnetic particle or bead 
is coated with a monoclonal murine or a human antibody or fragment thereof. 



( 28. ) (Amended) The method of claim 22, wherein [when the target cell population 
is contained in blood or bone marrow aspirates,] the method further comprises the step of: 

pre-incubating the antibody-coated paramagnetic particle and the cell suspension 
with mild detergent. 



29. ) (Amended) The method of claim 28, wherein the preincubating comprises as 
detergent [Tween 20™] polyoxyethylenesorbitan monolaurate at a concentration less than 0.1% 
and the preincubation lasts 30 minutes at 4°C. 
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33. ) (Amended) The method of claim 22, further comprising the steps of: 

isolating the [target-cells by exposing the complex of cells and paramagnetic 
particles to] target cell-bead rosettes by applying a magnetic field to separate the rosettes 
[magnetically aggregate the cells; 

subjecting the magnetically aggregated cells to further biological, biochemical, 
and immunological examination]. 

i\ /Cn , ^ 

lg\ \y — (Amsnded)^jn^method of claim 22, wherein the monoclonal antibody or 
/ fragment thereof is directed against ^Tan9genn^F*recgptor in a cell with abnormal 
developmental patterns. 



(Amended) The method of claim 22, wherein the monoclonal antibody or 
fragmenf is of IgG isotype, a F(ab') 2 fragment, a F(ab) fragment, IgM, or a fragment of IgM. 

3jT} (Amended) The method of claim 22, wherein the mixed cell [suspension or] 
population comprises mammalian tissue, a pleural effusion, a peritoneal effusion, a body fluid, or 




a solid tumor in a normal tissue or organ. 



39. ) (Amended) The method of claimf22, wherein the monoclonal antibody or 
antibodylragment is directed against fibronectin receptor, p-integrin, vitronectin receptor, ayfl3- 
integrin, P-seletin, GMP-140, CD44-variants, WCAM, E-cadherin, Le Y , CEA, EGF receptor, c- 

^ erbB-2, HER2, transferin receptor, TNF-receptlbr, high molecular weight antigen (HM3£_ 

^ 250,000), p95-100, TP-1 and TP-3 epitope,[,VMv 200kD, Mvl60kD, MOC-31 epitope, cluster 2 

y^epithelial antigen, MUC-1 antigen, DF3-epi/ope, gp290kD, prostate high molecular antigen 
' ij, ' (Mv>400kD), TAG 72, bladder carcinomai&ntigen (Cancer Res. 49, 6720, 1989), Mv 48kD 
colorectal carcinoma antigen, lung carcincftna antigen Mv 350-420kD, Mel-14 epitope, B 2 - 
microglobulin, Apo-1 epitope, or pan-hurhan cell antigen. 
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Ij^y — X^2^£^ded^^^Tlie method of claim 22, wherein the monoclonal antibody or 
antibody fragment is directe3llgamst-ft-^^ receptor [and] or an oncogene product 

expressed on the membrane of a malignant cell. 

4 1 . (Amended) The method of claim 40, wherein the monoclonal antibody or 
antibody fragment is directed against an insulin receptor, an insulin-like receptor, or FGF. 

42. (Amended) The method of claim 34, wherein the monoclonal antibody or 
^-^&ntibody fragment is directed against an adhesion membrane molecule or an MDR protein[s] in 

( - the abnormal cell. 




Amended) The method of claim 34, wherein the monoclonal antibody or 
antibody fragment is diI : ec^ed^gai^stbreast, ovarian or lung carcinoma cells; melanoma, 
sarcoma, glioblastoma or cancer cells of tiie^astajintestinal tract; melanoma, sarcoma, 
glioblastoma or cancer cells of the genitourinary tract; orrfrekjioma, sarcoma, glioblastoma or 
cancer cells of the reticuloendothelial system. 





(Amended) A kit for performing the method of claim 22, the kit comprising: 

a. a specific monoclonal antibody or antibody fragment directed to an 
antigen on a target-cell, which monoclonaL antibody or fragment is^effective for coating a 
paramagnetic particle or bead without removing its antigen-binding ability; 

b. a paramagnetic/particle or bead; and 

c. [another] a aecond specific monoclonal antibody or antibody fragment 

r~ directed against an antigen or a receptor within or on the target cell; 
wherein said [another] second antibody or antibody fragment is conjugated to 
[biotin or to an enzyme; or wherein said another antibody or antibody fragment is bound to a 
non-paramagnetic particl/with a specific color or with a bound enzyme] a detectable label . 

^47^ (Amended) The kit of claim 46, wherein the detectable label is an enzyme [is] 
peroxidase or alkaline phosphatase. 
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48/) (Amended) A method for detecting ^specific target cell in a cell suspension of 
a mixecfcell population, in a fluid system containing A mixed cell population, or in a single cell 
suspension prepared from a solid tissue, with the exception of normal and malignant 
hematopoietic cells in blood and bone marrow, theimethod comprising the steps of: 

a. [pre-]coating paramagnetic/particles or beads with [an] a first antibody 
directed against an Fc-portion of [an] a second monoclonal antibody or antibody fragment 
[directed against a membrane structure specificjajjy expressed on the target-cell and not on a non- 
target-cell in the cell mixture]; 

[b. forming a complex coAiprising the pre-coated paramagnetic particles, the 
antibody or antibody fragment directed agamst a membrane structure specifically expressed on 
the target-cell and not on a non-target-cell An the cell mixture, and the target-cell; 

c. examining the targfet-cells in the complex; and 

d. counting the targrft-cells in the complex] 

b. mixing the coatda paramagnetic particles with the second monoclonal 
antibody or antibody fragment directed against a membrane structure specifically expressed on 
the target cell and the cell suspension/ 

c. incubating the/mixture under gentle rotation at about 4°C until target cell- 
bead rosettes are formed; and 

d. quantitating fhe target cell-bead rosettes after incubation. 



l/ (Amended) The method of cl^W T49] 48. wher ein inr.iihating 1 a <=t<= minute .. 



The method of claim 48, wherein the second monoclonal antibody 
or antibody fragmenTdirecte^against a membrane structure specifically expressed on the target- 



^ cell [and not on a non-target-cell in thecel 
^ fragment thereof. 



is a murine or a human antibody or 



f 60. J (Amended) The methWof claim 48, wherein [when the target cell population 
is contained in blood or bone marrow as$rtttes,] the method further comprises the step of: 



pre-incubaiMg the first antibody-coated paramagnetic particle and the cell 
suspension with mild detergent. 





( 61 J (Amended) \ The method of claim [48] 60, wherein the preincubating comprises 
as detergent [Tween 20™] polyoxyethylenesorbitan monolaurate at a concentration less than 
0.1% and the preincubation lasts 30 minutes at 4°C. 

62.) (Amended) The method of claim 48, wherein when the density of target-cells 
is low, or when the ratio of targe/cell/total cells in the cell mixture is low^J%pthe method 
further comprises [the step of subjecting the complex to] after incubating, applying a magnetic 
field to separate out the targetrcell-bead rosettes. 



|^64^ (Amended)-^^ wherein [the step of examining, the step 

of counting, or both steps comprise] quantitatinglnc^ the target bead rosettes using 

a microscope or a cell or particle cc 




r M> | 6&^_jAn^ o^^im 48, wherein the second monoclonal antibody 

or fragment thereof is directedagSnsf 



jrfs] in a cell[s] with abnormal 



developmental patterns. 



(Amended) The method of claim 48, wherein the antibody or antibody 
'fragment is dif^t^d against fibronectin receptor, p-integrin, vitronectin receptor, ay63-integrin, 
P-selectin, GMP-140/t^4- variants, N-CAM, E-cadherin, Le Y , CEA, EGF receptor, c-erbB-2, 
HER2, transferin receptor, TN^^ceMor, high molecular weight antigen (HMW 250,000), p95- 
100, TP-1 and TP-3 epitope, [J Mv 20?MX Mvl60kD, MOC-31 epitope, cluster 2 epithelial 
antigen, MUC-1 antigen, DF3-epitope, gp290^prostate high molecular antigen (Mv>400kD), 
TAG 72, bladder carcinoma antigen (Cancer Res. 49^6^20, 1989), Mv 48kD colorectal 
carcinoma antigen, lung carcinoma antigen Mv 350-420kIV^l : 14 epitope, ^-microglobulin, 
Apo-1 epitope, or pan-human cell antigen. 
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72. 7 TAmeaded) The rflethod of claim 48, wherein the second monoclonal antibody 
or antiBody fragment is directed agSisTTgrowth^ctor receptor [and] or an oncogene product 
expressed on the membrane of a malignant cell 



74. (Amended) The mefchod of claim 66, wherein the second monoclonal antibody 
or antibody fragment is directed against an adhesion membrane molecule or an MDR protein[s] 
in the abnormal cell. 

ended) The method of claim 66, wherein the second monoclonal antibody 
or antibody fragment is direHea^agaiostjbreast, ovarian or lung carcinoma cells; melanoma, 
sarcoma, glioblastoma or cancer cells of the gas^Smtestinal tract; melanoma, sarcoma, 
glioblastoma or cancer cells of the genitourinary tract; or melanoin^s^coma, glioblastoma or 
cancer cells of the reticuloendothelial system. 





(Amended) A kit for performing the method of claim 48, the kit comprising: 

a. a first [specific] monoclonal antibody or antibody fragment directed [to] 
against a membrane structure specifically^xpressed on the target-cell [and not on a non-target- 
cell in the cell mixture]; 

b. a second antibody [or antibody fragment] directed [to] against an Fc- 
^ portion of the first monoclonal antibody or fragment thereoff , which second antibody or fragment 

is effective for coating a paramagne/ic particle or bead without removing its antigen-binding 
a^i)ity]; 

j I c. a paramagnetic particle or bead; and 

\) d. a labeled third specific monoclonal antibody [or antibody fragment] 

directed against an antigen or preceptor within or on the target cell[; 

wherein said tmrd antibody or antibody fragment is conjugated to biotin or to an 
enzyme; or wherein said third antibody or antibody fragment is bound to a non-paramagnetic 
particle with a specific coloy or with a bound enzyme]. 
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of claim 78, wherein the label on the third monoclonal 
Cs antibodyis an enzyme risTpefo?ridase^^ phosphatase 



Please add and consider new claims 80-107: 



80. (New) A method according to claim 22 further comprising after incubating; 

detecting a second antigen of the target cell by adding a/^^^abeled monoclonal antibody") ? ? 

^Jpcfy — — — ^ 

directed to4he second antige0)to the cell suspension; and quantitating the amount of labeled 

second monoclonal antibody bound to the rosettes. 



8 1 . (New) The method according to claim 80, wherein the second monoclonal f 
antibody is specific for a ti^iofprognostic marker. 



82. (New) The method according to claim 80, wherein the second monoclonal/) ^ 
antibody is labeled with fluoresceine, a radioactive compound, biotir^oraiv^^ 

/ (/ 83 . (New) A method according to claim 22, further coijijmsing before mixing; 
/ prelabeling the target cells with a labeled second(^onoclonal^ntibody to second antigen on the 
target cell; and after incubating, quantitating the amount labeled second m5noclona„Lantibody 
bound to the rosettes. 



84. (New) A method according to claim 22, further comprising after incubating, 
applying a magnetic field to separate out the target cell bead rosettes; and detecting target cells 
specific genes at the DNA, mRNA or protein level. 

y 

85. (New) The method according to claim 84 wherein the detecting target cells 
specific genes is by using polymerase chain reaction. 

86. (New) The method according to claim 84, wherein detecting target cell specific 
genes is by hybridization to a target cell gene specific probe. 
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(^j) (New) A method for detecjiiig tumor cells in a cell suspension of mixed cell 
population or in a single cell suspension prepared from a solid tissue, with the exception of 
normal and malignant hematopoietic cells in blood and bone marrow, comprising: 

a) coating paramagnetic particles with a tumor-specific monoclonal antibody or 
ent thereof; 

b) mixing the/6oated paramagnetic particles with the cell suspension; 

c) incubating the mixture at about 4°C under gentle rotation until tumor cell-bead 
rosettes are formed; and 

d) quai/titating the number of tumor cell-bead rosettes. 

I 88 J (New)x2 ! ('method according to claim 87 further comprising after incubating; 
applying a magnetic field to the mixture to separate out the tumor cell-bead rosettes. 

Cf (New) ^method according to claim 87, wherein the tumor-specific monoclonal 

antibody is specific for tumor antigens comprising a growth factor receptor, an oncogene product 
expressed on the membrane of a malignant cell, an adhesion membrane molecule, an MDR 
protein, breast, ovarian or lung carcinoma cells; melanoma, sarcoma, glioblastoma or cancer cells 
of the gastrointestinal tract; melanoma, sarcoma, glioblastoma or cancer cells of the 
genitourinary tract; or melanoma, sarcoma, glioblastoma or cancer cells of the reticuloendothelial 
system. 

90. (New) The method of claim 87, wherein the monoclonal antibody or antibody 
fragment is directed against an insulin receptor, an insulin-like receptor, or FGR 

91 . (New) A method according to claim 87 further comprising, after incubating; 
detecting a second antigen on the tumor cell by adding a labeled second monoclonal antibody 
specific for the second antigen to the cell suspension; and quantitating the amount of labeled 
second monoclonal antibody bound to the tumor cell-bead rosettes. 
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(New) A method of detecting metastatic cancer cells in a suspension of a mixed 
cell population or in a single cell suspension from a solid tissue when the metastatic cancer cells 
are present at less than 1% of the cell suspension, the method comprising the steps of: 

a) coating paramagnetic particles or beads with a cancer specific monoclonal 
antibody or antibody fragment; 

b) mixing the coated paramagnetic particles or beads with the cell suspension; 

c) incubating the mixture under gentle rotation at about 4°C until tumor cell-bead 
rosettes are formed; 

d) applying a mag/igBc field to separate out the tumor cell-bead rosettes; and 

e) quantitating the tumor cell-bead rosettes after separation. 



(New) A method according to claim 87, wherein the tumor-specific monoclonal 
antibody is specific^OF-Wior antigens comprising a growth factor receptor, an oncogene product 
expressed on the membrane of anlaiign^it cell, an adhesion membrane molecule, an MDR 
protein, breast, ovarian dr lung carcinoma cellsTtoelgnoma, sarcoma, glioblastoma or cancer cells 
of the gastrointestinal tr&ct; melanoma, sarcoma, glioblastoriiasQr cancer cells of the 
genitourinary tract; or ijfielanoma, sarcoma, glioblastoma or cancer celb-o^the reticuloendothelial 
system. 

94. (New) The method of claim 87, wherein the monoclonal antibody or antibody 
fragment is directed against an insulin receptor, an insulin-like receptor, or FGF. 

95. (New) The method of claim 91, wherein incubating lasts for 5-10 minutes to 2 

hours. 

^96/ (New) ^method according to clain^9^ ? wherein the mixture is incubated for 
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about 30 minutes. 



97. (New]^A method according to clainu91 , wherein the tumor cell-bead rosettes are 
quantitated by counting them using a microscope or a cell or particle counting device. 
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98. (New) A method according to claim 91 further comprising after quantitating; 
culturing the tumor cell-bead rosettes in a growth medium until a cell culture is established. 



99. (New) Theonethod of claim 48 further comprising after incubating; detecting a 
second antigen on a target c^ll by adding a labeled third monoclonal antibody specific for the 
second antigen on the targetroell to the mixture; and quantitating the amount of labeled third 
monoclonal antibody bound lip the target cell-bead rosettes. 

1 00. (New)^#inethod according to claimj£7< wherein the labeled third monoclonal 
antibody is labeled with flouresceine, a radioactive compound, biotin or an enzyme. 

^01^} (New) y^method according to claim 48, further comprising after incubating; 
applying a magnetic field to the mixture to separate out the target cell-bead rosettes; and 
detecting target cell specific genes. 



102. (New) A method according to claim 99, wherein the target cell specific genes are 
detected using polymerase chain reaction. 

103. (New) A methodYccording to claim 99, wherein the target cell specific genes are 
detected using a target cell specifib gene probe. 

104. (New) A method according to claim 48 further comprising, after incubating; 
applying a magnetic field to the mixture to separate out target cell-bead rosette; and culturing the 
target cell-bead rosettes in a growth medium to establish a cell culture. 



,105) (NewJHTirme^^ quantitating includes counting the target 

bead rosettes using a microscope or a celUoFparticteco!^^ 
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